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Abstract of JP2004057812 

<P>PROBLEM TO BE SOLVED: To prevent 

overestimation and underestimation in a 5 : <"£f**#!^^$ 

cerebral blood flow (CBF) quantitative rate. . v; — ■ • — ]---;;r^. : 

<P>SOLUTION: In computing the cerebral V — 
blood flow CBFq with a given pixel (q), images U^Sk^^ii^E 

acquired through a magnetic resonance — -. ~:^-—T~r~": 

perfusion weighted imaging approach (MR- ' - • : — ^^i? : ' ,: ■■ ' : r : - 

PWI) are not employed (steps W4, W5 and *> : *V : ;v 
W6) after a time when the effect of a contrast 
agent at the pixel (q) is lost. A corrective I:;™ 
parameter Pq which differs pixel by pixel (q) is j • 

used (steps W8 and W9). Accordingly, the hi 
influence of a signal for a superfluous duration ,.„.'. 
can be avoided, and the difference in tissues L'/j' 
between pixels can be corrected. Thus r 
accurate CBF quantitative values can be 
acquired to prevent overestimation and 
underestimation thereof. <P>COPYRIGHT: (C) 
2004.JPO 
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[0015] 

[5gBB#8?5*U J; 7 * SB & ] 

«X<9CBFSllSff^ft-?tJ. CBF5eHI<5»*»«iftJ;&'lfi/.l\tt*t£U ? IBI K A 

t C "? . * ?! Bfl g ft ft . CBFSHI^5iXi i Fffi3y<fc^ii/J\B J l l ffitE6<'C>:» , ai*ZC 40 
BF5£i**r^ft35fJ;&f»Ita«t2c>:ic»»I. 
[0016] 

* 1 <S> B A ? tt . ^fgafltt, 4»«tfflli7»«Ufefl«<?MR-PW I BAticfti 

$ q © 11$ & « a r 2 * qt*4». sais^fiARe * q ©ftiaaHta h q ©its* 

»J©««<93B*«ttlt*«. 3ft«ffJ<5««<9 5)l*iiS*yj; , ;ft©MR-PW I B tt 3 » II 
lSq0§Hlfil$SlCBFqtSaif3(i)ICffll)5;ilC^t!ft«!^tICBFSS^*?f^)*t 

a « r 1 . 
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) taciTfiDfeagiagARz * q (tn ~ a r 2 * q (tn) & £zt®Mm%c 

OLi f (tl ) -ColL f (tn) tlimife. **©)tBia<?>«^-0»«»f 
A'J, CBF£M»f*jE«IC4i-3Tl)fc. 

MR-PWI iStSlCSlSgq <9 8LttiaSA R 2 * q tJKtofcft, ffliffill A R 2 ' q 
<P«tlB*^#»J*B*q©a«»J<5««®)8*i»«lt*tf). a«*J0»«03S**#JJ;'J 

HQMR-pwiBittaRiiHiiaicBFqtiffltHcfflusiicni/ 

fe . c ft C «fc «; . **<5ffl^<i)«§0^§#A^t*, CBFStfiltflEfiiCS 1 ;. CBF 
[0017] 

* 2 <0 « A ? tt . * ?! 98 . 

(1) ft«BJtBl)3*»ICGRE)R<5EP IftC^'Jl^Ufeaffi^MR-PWIif 
G (tl) ~G (tn) t # J . 

( 2 ) MR-PWI1IG (tl) ~G (tn) <5Slf qiCTU7iaiSAR z * q 
(tl)~AR t 'q(tn)t*«>Z. 

(3) MR-PWIIIG (tl) ~ G (tn) ©SilfSqiCollTQffl^^gARj * 
q (tl) ~A R 2 * q (tn) <?>C-i7<?)St± , ;i*«l<9«6^ll^#JtBBtti*«ta.V 
tl. * > A R 2 * q (tl) ~ A R 2 * q (tn) ©C-9»r»fcofcnt*l 

t»l«titentz.:c?>ti sta<teq^tn?Ji J. 20 

(4) S-iimqiCol|-?MR-PWIB«G (tot) ~G (teq) A R 2 * 

q (toL)~AR 2 * q (teq) * «; ma » s ft <w c a r z * q] t » z . 

(5) MR-PWIBIG (tl ) ~G (tn) 0»ifcC>£ofclH**« , P<?>H*»®? 
ft*t*c I7§l«qi:^ i)70ttR5ISCa. if <1 (ta)~Ciif q (tel) 
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fflfitt. i7 <9 11*7 El - « II . U#b- ffi * 0 C B F ti IS W 55 - VQii* 

q^BHiaicBFqtiuiitzocfc. st^mr-pwiiig (ti ) ~ g (tn 

) tSlCU7*4b£ffl»3ilSAR 2 * q ( t 1 ) ~ A R 2 * q (tn) J5rj;e#ttMRC 
otif ( t 1 ) ~CoLif (tn) tlinufe. c s> £d» . £#<7>&ia<9^^0&g# 
A 1 ), CBFSlM«f*jEac«-37l>fe. 

irC"?. ±sE* 2 ©BjSICJ; 3 CB F5&iHtt55ft?tt. it « ffJ t ffl I) T A & U ffltt <?> 
MR-PWIB#t*IC*B*q©tta»KAR 2 * U)ti))fe«, M ifiS 5JI ® A R 2 * q 
9*IH*<b#«i*B*q<9ft«*J<5»«<9illH"t«lta.q^tt«W®»»?)JH*i»«lte 

q t * w . ±n*-?*t¥i)Hia*<ytiii*&«**ytcL*o. «**«teqt»i*tut 
eqn, « t ol # * T #« t e q © IB fl> M R - P W I ■ • t H li 7 s »■ * q 10 

r . CBF5ESffi*jEaiCS?. 
[001?] 

t >i C , ±lE*2-©«ACJ:7CBF*l)»*r*ft?tt. lIA?/ - n q till 2 

y>. jk.® & z . 

(1 ) h 77 h»tIC*ftl/7H?a« (^fiS^filf^y) 7 1* . II Z A 

q = s<xveq/smoLxq#/j\r<szQ7- cBF<?>»*i*fltw*.z:; 

i ? 11 J ? . 

(2) H«©D>l>77KJ<f»*V*ftU'«llfla (&)t*K3<f>#l£fi8*V) 7 1*, 
iIA7^-^ P q = Sa.veq/8lma.xq#Xf (SJ<57, C B F 0 & /J\ §¥ ffi t P 20 

^ iii 3fc ~k o 
[ 0 0 2 0 ] 

* 8 *fgBHf*. ±sE«JS©C B F £ 1 » W £ C fir II T . C B V q = J t , 
tn Gq (ti) At/Jt 1 tn CoLifq (ti) dt, 1=1. 2. . n IC ') 

SB*q®ii»icBvqtiffltzcvt»tnKBF«ii»*ittinittz 

ilE»3<9l*CJ;ICBFSlItf^a?tt, &i!&q<i>»IKSlJgCa.ifq (t) » 

^MiCBvqtimtzc^ffi*]. 30 
[0021] 

* 4 9 a a 7- a , *^Bflts > iiem^^cBF^iiiw^aic^LiT. MiTq = cBv 
q/cBFqcjj'jftBfqufJsaa^BMTTqtiitzcvtwsjvtJCBF 

±8E»4<9«jftCJ:ZCBFSlfS*fE»7B:, SB*q$>Btl«lCBVq3TrJ:Z#liirtL 

a«cBFq#H¥»a»*iBMTTqtJiiiit7cv#ja*?. 

[ 0 0 2 2 ] 

»5 0fiA?tt, * fg be « , ±le*j*©CBF£llS#r;6>2;ICfrl|-7. CBF7v?ll 
, MT T 7 y ?■!, CBV7y?l«(5'>2< U-7tfFf!ftlcn»l!VtK 
BF5£18?#r££tffi#TZ. 40 
±lE*50tiACJ;ZCBF£*II*r5fc7tt. BPttCfcZlitiaiCBF. Y *g ffl 3® »# 

Fb^mtt> Kii[i»icBv<i>ai*ts»caa*z;:*ffw*z. 

[ 0 0 2 3 ] 

* 6 <9 « J* 7 I* . *fg8flt*. ft»ffJtfflL)7»«Ufeffl»<?)MR-PWIIB#t*C*ll 
I q A R z * qtsKiXJfS)!. *«1»5ISAR 2 * q ® *IB£tt» * ffi«»J 
Q«l9l*i»«lt*lD?¥SV, ft«»J®««<?)}»*»»#JcS-yil7MR-PWIB* 

t»«tl¥8^. IRLfeMR-PWI B*t*cs»m*q®«iiia*cBFqtJt 
^tI¥SnAIl^cn«tnKBFSiStf^itStt?Z. 
±8B*60t8jftCJ:2CBF«ll»*Hli7tt, ± iE * 1 9«AC J: ? C B Fti«*55 
fttftJiCHlS?? 50 
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COO 2 4] 

» 7 S> t3 A ? tt . * 56 B tt . 

(1) }iS*#JtJ8l)2VttlCGRE£©EP I » C J: b fl « 9 M R - P W I B « 
G(t1)~G(tn)t»3¥». 

(2) MR-PWI1IG ( t 1 ) ~G (tn) 9 
( t 1 ) ~ A R 2 * q (tn) til!0)3f8. 

(3) MR-PWIIIG (tl) ~G (tn) <0 
q ( t 1 ) ~ A R z * q (tn) ^f-^ftl'J 

u . in a a n a r 2 ' 'q ( 1 1 ) ~ a r 2 q (tn) OC 

(4) *i*qc-5U7MR-PWlHG (to.) ~ G ( 

q (to.) ~ a r 2 * q ( t e q ) £ <j a a a e & ?y car 

(5) MR-PWiilG (to.) ~G (teq) 0 » M ic 
¥ t s ic u t s@ t q ic -d i) t q»ms c a. i f q ( 

) t>K4b. SSfiW [Aq] t*il)H8. i&Sfiw [Aq 
1 15 5'J ? J) 1 . 

(6) safiw [Aq] tsvDft? tAq] = tuq] • esq] • [ v q ] T ic # n 
tz^a. fi*y[uq]tt(teq-toL+i)XESfi*!i-?9>«j. cuq] T - c u q 

] = [ I ] (n»»tt<r?!) £ £ > ff?'J[sq]tt (teq-t(L+i)»«S 
fi^ij??)') , >!ftlS8 1 ^ 8 2> ^8e q - ol + 1 ^0?$)') - 8 1 . 8 2. .8 20 

eq-cL+itt«&ft?>j [Aq] 9 w h « ( [Aq] T • [Aq] ©iskditss) 
e« tvq] b (teq-to.+ i ) siseM-ffJi'j. [vq] T • c v q ] 
= [vq] • [vq] T = ci]-?3h7. 

(7) &47 5'J[Sq]" 1 =ciiOLS(S1" 1 . S2 
t 3fc if) Z ¥ 8 . fc « U . cLiolS () tt *i lifi ?'J t * U 

y t j (i = i~eq-0L+i). 

(8) ^fi5y[Aq] _1 = [vq] • [ s q ] ~ 1 • 

(?) «Sff« tAq] (D«)i5t8 1. S 2 . . S 
^**l8ma.X<l t*lD. HCll)t7^-?P(l 

tJ?8. 30 

(1 0) B*q©ux7K>zH»ff?y [Rq] = pq 

* M * 1 ¥ IS . 

(1 1) KtljEA?^-^ RqinoLXtl/Z*> 

nn? , issq®H4aicBF<i = K ■ Rqm 
«.±<& (1) ~ (1 1) <5?stAiufecn^tvt 
s . 

±ffi»7<9«ACJ:2CBF3Ei)»«HII?tt. ± IB $ 2 <£> fL£ IC <£ 2 C B F £ 1 H £ 
^tftjilCS^"?? I. 
[ 0 0 2 5 ] 

*8®«jft?tt. ±ie*srs>cBF5&i6?#ri£ficfrii7. cBvq = j t , 40 

tn Gq (ti)oCt/J tl tn C(Xifq ( t i ) cL t . i = 1 . 2. . n IC «fc V 
^l^q^lfiitlcBVq-fSiiit^^StAliUfeU^tSfffilVt^CBF^iS^ 
Hit8*t 2 . 

±lE»8<?)tlACJ:2CBFSl)Sf*filS?tt. ±E»8<l>«ACJ;3CBF5£*If*r5 
[ 0 0 2 6 ] 

* ? <5tSAf tt, *fSWtt, ±lel£j55?©CBF5Ei!?W£tlC5Vll7. MTTq=CBV 

q/cBFqcj;v§isq<5f^aig4^MTTqtsiiitzf gttiutc vtK 

±IE*9<9«ACJ:3CBF£l)»*fRt-?tt. ±IE» 4 OHAICJ; I C B FS«WW^5 50 



- 1 




. S 


e q - a + 1 1 ) 


. 8 




0 0 


* * , 8 i " 1 = 0 


[ U 


q ] 


T t 




e q 


- ol 


+ 1 


(JTftt S ol v e q 


= s 


OL V 


e q 


/smcLxqtsai 


[A 


q ] 


- 1 


• [ a r 2 * q ] t 






[ R 


q] © 5 * 0 * * « 


x t 


» as 


r 1 


fg. 


t J 


C B 


F £ 





(10) JP 2^^7812 A 2004. 2. 26 

C 0 0 2 7 ] 

11 0©tBA?tt. ±iE4iJ3?0C B F 3E 1 Si W H 1 IC ft I) 7 , CBFYv?i 

* . MTT7 CBV7y7-ffll§<9'>2<*t-^tttJ5E?-3¥l9t£1iU;fe;: 

vt»mjcBFtii«mitii«t?. 

± IE * 1 09«ACJ;KBFtll*»l?tt. lE«5<?8ACJ:KBFtllll 

t »jilCSJg7 9= 2 . 
[ 0 0 2 8 ] 

X 1 1 oaA?tt> * f£ Bfl ft , ±iE$J*<9CBF5E»S?W£>£C3irl)7, 181<!)MR-P 

W I B«<95t©»tf*ff&£UfcZ*v7-««CS*tl?MR - PW I lln^ttlll 10 

t9f «i#^-77Oi80tf4i), lD-^^tTEnMR-PWIlin<5 

j)?i«q<i)itn ( t ) H7fiiaipre-AR 2 * q c t ) = - (i/te 
) • in (^q (t)/so) t * 4» . pre-AR 2 * q (.t) vkint mom 

^«tlffX + y7«fS«EVU - fflai<PMR-PWIB*<!)?-<r®IB*q©«f7*y7-fl«C 
§tn.2€^fll» 1 49f^-Z7^>-flSoqt^(y)Z#^tttfX*y7'^MlC§ttlZM 

R-pwiafni?aRB*«)Tfti#^i A <-Z70i8o<it*iD. i&isisik a r 
2 * q ( t ) = - (i/te) • in if q (t) / sol) t*JD2:H»iU2 
c b fsisi z . 

«t * i* . B*q®i&&££AR z * q ( t ) tiniuciun-^oisoH 

U 2AU . S5]ffl^ (UI. fat. Jxf3£t£ttSI*)lC3ir*flJ#A3?^>7t* i ttl 
fft*5Uil), -#C*lft:t#t££U;feZ*y7-mMK7^f L ^^&Jgt^-7^ 

tiu z. * fe . *fFici i Jx*y?ii)iKi?sti:A7yt*JiUJi), c a ic £ o 

t:7, ± IE 38 1 1 <5iACJ;3CBFSiSWSS?tt. HfPi^lltU^v,?* 

iK^fpTfiHi^ifit'x-z?^ > f i s o * -z $t*Y®&o)9i±M-?m% <\ © a ffi m m 

Jg P )- e - A R 2 * q ( t ) t * 4ft , »cn*q<9«il*]HRPre-AR2 * q (t) 

a«ja«B*«ic*«<?>*fx + v7 , iiMKqt*tt. ^<5ifx=s=y?itsK q?<i)f«f 
?agtft-X70t8oq>;i, i t9ii5(r'x-x : 7'f7ffl8oqtfflii7i)«qQ)ii 30 

MIAR 2 * q C t ) *Xihl*J£[s£. 

cftcj; 1 !, isqc^cisftiis^-x^oisoqtinztii), se^ii 

. *f x * y 7 « « k q C tt * * C J: I fiS © A 7 y * flf A >i« U » >J , C<5^?tS 

s?y, ii©MR-pwi il^ic^)7t;<^)^ltqo)*lT7 + y7•mttlcs*^^z^^flI^^^»^ 
r - p w 1 ■#« <ph&b*o ^Hr^-x^-f^-fisoqtjK^e^u. 

[ 0 0 2 9 ] 

11 Z®iA?B. ±IE«SX'<9C B FSlSltfSSlCft I) 7 . flu IE & II X q C 40 

oll7fflSlSAR 2 * q ( t 1 ) ~ A R z * q (tn) t 3K 4ft 3 ^ 8 I* . I1<9MR- 
P W I B * © 7 <D tt * » S £ L *. X * v 7* « « C S * *l 3 M R - P W I B * W <9 ttR 
I*(5f«l#^-X70i8ot)K4«, i:-tltTEHMR-PWIIIM 

(5i.jiiq?ntn (t) n7ifflsiip ^e-AR 2 * q ( t ) = - ( 1 / t 
e) • in {^q c t ) / s o ) t * m , pre-AR 2 ' q (t) js^t 
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